We compared two commonly used primary screening methods (FEP and ZnP) for detecting Pb poisoning in children, used according to three major protocols. The results showed that FEP and ZnP values were comparablefor only 36% of the childrenexamined; 54% had FEP > ZnP and 10% had ZnP> FEP. One would identifyapproximatelytwiceas many childrenwith Pb > 300 p.g/L by an FEP (500 j.g/L cutoff)as with a ZnP (400 p.g/L cutoff) screen. With a cutoffof 350, as compared with 500 j.tg/L for ZnP, one would perform33% additional confirmatory blood Pb determinationswith a 3% increased detection of Pb intoxication. If the number of falsenegative Pb specimens is to be minimized, the cutoff "action level" for hematofluorometers should be lowered from the currently recommended 500 pgIL of whole blood to 350 j.g/L. (1) a combination of either erythrocyte protoporphyrm, measured as zinc protoporphyrin (ZnP) by the use of hematofluorometers (2, 3), or free erythrocyte protoporphyrin (FEP), measured by extraction procedures (4-6), and blood lead screening (7) on all children between ages one through five years. However, to maximize the number of children screened for possible Pb intoxication it is also recommended that FEP/ZnP assay (collectively referred to as EP) be used as a primary screening method on microscale specimens of blood. Positive cases, now considered those with an EP value of 500 p.gfL or more, thus identified can be confirmed by a repeat EP assay, plus determination of lead in a venous (macro) blood specimen.
irondeficiencyconstitutesan equallyimportantpublic-health problem for children in New York City.
AdditIonal Keyphrases: cutoff value hematofluorometry evaluationof risk -iron deficiency The U.S. Centers for Disease Control (CDC) in Atlanta, GA, recommend (1) a combination of either erythrocyte protoporphyrm, measured as zinc protoporphyrin (ZnP) by the use of hematofluorometers (2, 3), or free erythrocyte protoporphyrin (FEP), measured by extraction procedures (4-6), and blood lead screening (7) on all children between ages one through five years. However, to maximize the number of children screened for possible Pb intoxication it is also recommended that FEP/ZnP assay (collectively referred to as EP) be used as a primary screening method on microscale specimens of blood. Positive cases, now considered those with an EP value of 500 p.gfL or more, thus identified can be confirmed by a repeat EP assay, plus determination of lead in a venous (macro) blood specimen.
During the past few years there has been a substantial increase in the use of hematofluorometers as the primary tools for Pb screening, both in the field and in several hospital, public-health, and industrial-hygiene laboratories. Although an increased EP value is also indicative of possible iron deficiency and protoporphyrinemia, these instruments are primarily used to detect high lead concentrations in the blood of children and adults. Hematofluorometers are small portable devices; 10 to 20 pL (one to two drops) of blood is deposited on a 25-mm2 cover slip and placed in a movable platform mounted on the machine and vigorously stirred for oxygenation. 
MaterIals and Methods
We used three protocols in evaluating hematofluorometers as primary screening devices.
In protocol I, approximately 9000 venous blood specimens from various health centers were screened in the field by use of Aviv hematofluorometers (Aviv Associates, Lakewood, NJ) and in the central laboratory by use of Piomelli's extraction procedure for EP measurements (4). Blood Pb was determined in the central laboratory by atomic absorption spectrophotometry (7) . For this study, hematofluorometers were calibrated by the manufacturers and the slide standards were used for quality control-a procedure followed by users of these devices.
In the second protocol, about 1000 children at the "outreach" health centers were initially screened by use of hematofluorometers in the field. Venous blood specimens were drawn only for those children who had a ZnP value of 400 pgfL of blood or more. Here, the venous blood specimens were shipped to the central laboratory, where both FEP and Pb were determined.
In the third protocol, screening was performed by simultaneous ZnP and Pb determinations on 1500 children in the central laboratory. Our laboratory is one of the reference 
Results
In Figure 1 
From our familiarity with these data and an examination of Figure 1, Examination of the data from the third group of children also revealed that some children with ZnP values between 350 and 400 ig/L had Pb values >300 jig/L. These data also suggest that one could detect about 3% more Pb-intoxicated children by lowering the cutoff ("action-level") from 500 /.Lg/ L to 350 itg/L for programs where hematofluorometers are used as the primary screening devices (Table 3) . Because the data summarized in Table 3 
Discussion
The cutoff value for use with ZnP instruments, which in many cases are used as decision-making tools for drawing a uses a hematofluorometer and performs satisfactorily on CDC proficiency testing may not necessarily be identifying all of the Pb-positive specimens if it uses the recommended 500 &gfL cutoff criterion for drawing specimens for confirmatory Pb assay, as recently confirmed by other investigators (10) . Regression analysis of the data in Figure 1 further confirms the systematic and proportional error in ZnP measurements as compared with FEP measurements that also has been observed by these investigators.
With the Aviv or ESA instruments or those of other manufacturers, a lower cutoff value should be used for performing a confirmatory Pb determination and classification. The prevalence of outliers in Figure  1 suggests that results by the two methods differ grossly for some samples. It is also evident from this figure that over the FEP range of 300 to 800 p.g/L the ZnP response is essentially flat. Hence, the hematofluorometers should be used as semiquantitative instruments, for screening purposes only, especially for specimens with values below 800 jtgfL.
Our study confirms earlier ones that FEP and ZnP are significantly correlated (8,9) . However, our data from group 2 ( Figure 1) by an increase in EP as yet or whose blood Pb concentrations are between 200 and 300 g/L (12).
In conclusion: it seems apparent from our data that use of the same cutoff values, 500 j.tg/L of whole blood, for both FEP and ZnP is inappropriate to identify children with possible Pb intoxication. The use of hematofluorometers is an efficient and economical way to screen for Pb poisoning if Pb specimens is to be minimized, the cutoff value used with hematofluorometers should be decreased.
